Hypoxia regulation of the cell cycle in malignant melanoma: putative role for the cyclin-dependent kinase inhibitor p27.
Intratumor hypoxia has been shown to promote more aggressive and metastatic cancer phenotypes that are associated with treatment resistance and poor prognosis. Cellular proliferation and its control are known to be important components of tumor progression. Hypoxia induces cell-cycle arrest in cultured cell lines, possibly via up-regulation of the cyclin-dependent kinase inhibitor p27. The effect of hypoxia on cell-cycle regulation in excised human tumors has not been investigated. We performed immunohistochemistry for p27 and Ki-67 on 10 formalin-fixed paraffin-embedded metastatic melanomas, selected on the basis of histological evidence of zonal/geographic necrosis, adjacent to areas with viable perivascular tumor cells. In the majority of cases, there was a significant increase in p27 staining in cells adjacent to necrotic areas compared to perivascular zones. An inverse staining pattern between Ki-67 and p27 was identified in these tumors. Tumors with no zonal increase in p27 staining demonstrated a diffuse pattern of staining for Ki-67 within tumor nests. While increased cellular proliferation is a characteristic of cancer, subsets of human melanomas may retain the ability to regulate their rate of proliferation in response to changes in the tumor microenvironment. The hypoxia-mediated cell-cycle arrest (decreased Ki-67) in these tumors may be mediated by p27 up-regulation.